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Thermal ellipsoid plots and crystallographic tables Figure S3 . Thermal ellipsoid plot of Co 2 (dobdc) at 298 K drawn at 50% probability level as determined by singlecrystal X-ray diffraction; purple, red, gray and white ellipsoids represent Co, O, C, and H atoms, respectively. Figure S4 . Thermal ellipsoid plot of Co 2 (dobdc)•0.58CO at 90 K drawn at 50% probability level as determined by single-crystal X-ray diffraction; purple, red, gray, and white ellipsoids represent Co, O, C, and H atoms, respectively.
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Figure S5. Thermal ellipsoid plot of Co 2 (dobdc)•1.2CO at 100 K drawn at 50% probability level as determined by single-crystal X-ray diffraction; purple, red, gray, and white ellipsoids represent Co, O, C, and H atoms, respectively.
S-7
Figure S6. Thermal ellipsoid plot of Co 2 (dobdc)•3.8N 2 at 100 K drawn at 50% probability level as determined by single-crystal X-ray diffraction; purple, red, gray, blue, and white ellipsoids represent Co, O, C, N, and H atoms, respectively. Figure S7 . Thermal ellipsoid plot of Co 2 (dobdc)•5.9O 2 at 100 K drawn at 50% probability level as determined by single-crystal X-ray diffraction; purple, red, gray, and white ellipsoids represent Co, O, C, and H atoms, respectively. Note, O 2 bound to the Co II sites were found to be disordered over two orientations with relative occupancies of 73(3)% and 27(3)%. Figure S8 . Thermal ellipsoid plot of Co 2 (dobdc)•2.0CH 4 at 100 K drawn at 50% probability level as determined by single-crystal X-ray diffraction; purple, red, gray, and white ellipsoids represent Co, O, C, and H atoms, respectively.
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Figure S9. Thermal ellipsoid plot of Co 2 (dobdc)•2.0Ar at 90 K drawn at 50% probability level as determined by single-crystal X-ray diffraction; purple, red, gray, light blue, and white ellipsoids represent Co, O, C, Ar, and H atoms, respectively.
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Figure S10. Thermal ellipsoid plot of Co 2 (dobdc)•1.3P 4 at 100 K drawn at 50% probability level as determined by single-crystal X-ray diffraction; purple, red, gray, light orange, and white ellipsoids represent Co, O, C, P, and H atoms, respectively. Note, the P 4 molecules were found in two positions, one with P 4 molecules coordinated to the Co II sites (45.5(10)% occupancy) and another 3.88(3) Å away from the Co II sites centers (20.6(10)% occupancy). 
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Langmuir fits for low-pressure gas adsorption isotherms of Co 2 (dobdc) ; T is the temperature, n sat,I is the saturation capacity, S i is the site-specific molar entropy of adsorption, E i is the site-specific binding energy, and R is the gas constant in J/mol·K.
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n sat,1 (mmol/g) Figure S13. Single-site Langmuir fits and parameters for N 2 adsorption isotherms of Co 2 (dobdc) at 298.15, 308.15, and 318.15 K (fit independently for each temperature); T is the temperature, n sat,I is the saturation capacity, S i is the site-specific molar entropy of adsorption, E i is the site-specific binding energy, and R is the gas constant in J/mol·K.
S-16
n sat,1 (mmol/g)
10.4 20.3 Figure S14 . Single-site Langmuir fit and parameters for N 2 adsorption isotherms of Co 2 (dobdc) at 298.15, 308.15, and 318.15 K (fit simultaneously for all temperatures); n sat,I is the saturation capacity, S i is the site-specific molar entropy of adsorption, E i is the site-specific binding energy, and R is the gas constant in J/mol·K. Figure S17. Single-site Langmuir fits and parameters for Ar adsorption isotherms of Co 2 (dobdc) at 298.15, 308.15, and 318.15 K (fit independently for each temperature); T is the temperature, n sat,I is the saturation capacity, S i is the site-specific molar entropy of adsorption, E i is the site-specific binding energy, and R is the gas constant in J/mol·K.
T (K)
S-20
n sat,1 (mmol/g) S 1 (R) -E 1 (kJ/mol) 6.41 9.89 16.7 Figure S18 . Single-site Langmuir fits and parameters for Ar adsorption isotherms of Co 2 (dobdc) at 298.15, 308.15, and 318.15 K (fit simultaneously for all temperatures); n sat,I is the saturation capacity, S i is the site-specific molar entropy of adsorption, E i is the site-specific binding energy, and R is the gas constant in J/mol·K.
